lSummary An approximate method for analyzing the free vibration of rectangular plates with variable thickness is proposed. The approximate method is based on the Green function of a rectangular plate. The Green function of a rectangular plate with arbitrary variable thickness is obtained as a discrete form solution for deflection of the plate with a concentrated load. The discrete form solution is obtained at each discrete point equally distributed on the plate. It is shown that the numerical solution for the Green function has the good convergency and accuracy. By applying the Green function, the free vibration problem of plate is translated into the eigen-value problem of matrix. The convergency and accuracy of the numerical solutions for the natural frequency parameter calculated by the proposed method are investigated, and the freqency parameters and their modes of free vibration are shown for some rectangular plates.
INTRODUCTION
The fundamental differential equations of free vibration of plates with variable thickness have variable coefficients concerning the flexural rigidity and thickness of plate, and it seems almost impossible to get generally the analytical solution. given by the displacement function of the plate with a unit concentrated load, so the Green function W (x, y, x q , y,,) /p of plates with variable thickness can be obtained from the fundamental differential equations of the plate with a concentrated load P at a point (X q , y,,), which are given by following equations.
TAL DIFFERENTIAL EQUATION With a rectangular plate divided vertically into m equal-length parts and horizontally into n equal-length parts as shown in Fig. 1 , the plate can be considered as a group of discrete points which are the intersections of the (m +1)-vertical and (n +1)-horizontal dividing lines. In this paper, the rectangular area, 0~Yj~Yji, o~Cs Cj , corresponding to the arbitrary intersection (i, j) as shown in Fig.1 The solution Xpij of the simultaneous equation (4) is obtained as follows. 
where The characteristic equation of the free vibration of a rectangular plate with variable thickness is obtained from the equation~<J as follows.
By applying the numerical integration method mentioned at the third-section, equation (8) is discretely ex-
From equation (9) Po : standard mass desity the integral equation (7) can be rewritten as follows,
where p is the mass density of the plate material.
By using the non-dimensional expressions, (xo, Yo) of the rectangular plate during the free vibration is given as follows of 12 and 16 for the whole part of the plate. Table 3 
are shown in Table 6 for two cases of a=O. 3 and o. 5. are shown in Table 7 for two cases of a= 1/2 and 1/8. Figure 11 . There are some differences of mode shape and mode order between the two cantilever plates. Aappendix ill alliOil =a13i0i2 =a14i0i3 =a16i0i4 =al7iOi5 =a18i0i6 = I, al5iOi3= J,I, a220jjl = a230jj2 = a250jj3 = a260jj4 = a270jj5 = aZ80jj6 = 1, a240jj3 = 
